the regulation of fibrinolysis in the blood vessel by producing plasminogen activators and plasminogen activator inhibitors. Defects in physiological regulation of the balance of the activities between plasminogen activator and the inhibitors maycause vascular diseases such as thromboembolismand atherosclerosis. In patients with such diseases, the inhibitor may be dominant in this balance. Actually, the expression of plasminogen activator inhibitor-1 is increased in atherosclerotic arteries1~3), and elevated levels of the inhibitor are suggested to be a risk factor for thrombotic disease4~6). The present investigation was undertaken to identify agents that can enhance fibrinolytic activity of vascular endothelial cells. A search from microbial cultures has lead to the isolation of a novel fatty acid, ll-keto-9(iO,12(iT)-octadecadienoic acid (KOD), as an active compound (Fig. 1) . In this paper, we describe the fermentation production, isolation, and structure elucidation of KOD.
The producing strain, which was isolated from a soil sample collected in Hiroshima, Japan, was identified to be Trichoderma sp. F5594 from the following observations: the growth on potato glucose agar was rapid at pp. 171 -174 25°C, and the diameter of the colony reached 100 mm on day 5; the surface of the colony was dark green and the reverse white with a yellowish center; phialophores (approximately 5fim in width) were hyaline to light yellowish green, septated, arose simply from the hyphae, and branched verticillately; one to several ampulliformed phialides (2~3/im x 5^15^111) were formed at the tip of the phialophore; phialospores (2~3 fim in diameter)
were green, subglobose to ovoid, smooth surfaced, and formed a spherical conidial head at the apex of the phialide.
For production of KOD, the strain was inoculated into a 500-ml Erlenmeyer flask containing 100 ml of medium consisting of 3.5% glucose, 1.0% corn starch, 2.0% soybean meal, 0.5% peptone, 0.5% meat extract, 0.3% yeast extract, 0.2% NaCl, 0.05% KH2PO4, 0.05% MgSO4, and 0.01% CB442 (antifoam; Nippon Oil and Fat Co., Tokyo, Japan). The flask was incubated at 25°C for 3 days on a rotary shaker (180rpm). One ml of the culture was transferred to 500-ml Erlenmeyer flasks containing 100 ml of the same medium, and the flasks were incubated at 25°C on a rotary shaker (180rpm).
The production of KODreached a maximum(40 /zg/ml) on day 7. The mycelium was obtained by filtering the combined cultured broth (5.0 liters) and was extracted three times with 1 liter of acetone. After concentration to removethe organic solvent, the acetone extracts were combined with the culture filtrate. The pooled solution was adjusted to pH 3 with HC1and extracted with ethyl acetate (once with 5 liters and twice with 2.5 liters). The combinedorganic layer was dried over sodium sulfate and concentrated to dryness, giving 2.9g of an oily residue, which was then applied to a silica gel column (40 x 180mm). After washing with rc-hexane (3 liters), the column was developed with rc-hexane/acetone (9 : 1, 3 liters).
The active fractions were combined and concentrated to dryness, yielding 0.78g of a residue. The residue was further purified by HPLCon an Inertsil PREP-ODS column (20 x 250mm; GL Sciences, Tokyo, (Fig. 2) . These results demonstrated that the compound had A9 and A 12 double bonds. The configuration at both double bonds could be FEB. 1999 assigned to be E according to the following observations: coupling constants between 9-H and 10-H and between 12-H and 13-H were relatively large (15.8Hz for both) in the *H NMRspectrum; an absorption band at 979
cm"1 waspresent in the IR spectrum. These observations established that the active principle was 1 1-keto-9(iT), 12(X)-octadecadienoic acid (Fig. 1) . The fibrinolytic activity of cultured bovine aortic endothelial cells was elevated by 1.5-to 4-fold after treatment with KODat concentrations ranging from 50 to 650fiM. The concentration required for 2-fold elevation of the activity was approximately 250^m. The red alga Lithothamnion corallioides is reported to convert linoleic acid into the oxidation product llhydroxy-9(Z), 12(Z)-octadecadienoic acid, which is further oxidized enzymatically to yield l l-keto-9(Z), 12(Z)-octadecadienoic acid, a geometrical isomer of KOD,as a minor product7). Although the enzymatic conversion of linoleic acid into the hydroxyoctadecadienoic acid is oxygen-dependent, neither lipoxygenase nor cytochrome P-450 is involved in the conversion, and the hydroxyl oxygen is postulated to be derived from water but not from molecular oxygen7). It would be of interest to examine whether similar mechanismis involved in the formation of KODby Trichoderma sp. F5594. Elevation offibrinolytic activity in vascular endothelial cells could be a useful approach in strategies aimed at the prevention of vascular diseases such as thromboembolic diseases and atherosclerosis.
KOD is a simple After incubation at 37°C for 4 hours, the release of/?-nitroaniline was determined by measuring the change in absorbance at 405 nm. FEB. 1999 
